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QuarkNet

- a particle physics education collabo.ration embedded in the research
community at 53 universitles and labs across thé country with

- a national infrastructure that facmtates part|C|pat|on of individual

physicists :

’

- a long- term profess:onal development program for hlgh school physics
teachers and '

- a workforce developrhent progra'm for their students
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lands-on Analysis with Your Data and You

Videoconference Facility Tour




Tips for Effective Masterclasses

G'e.t Real 4 Engage — TeII'Yoyr Stories
@ Share useful examples; show relationships to everyday life.
& Bring students into your environment.

& Tour: Visit research areas.
@ Give pres‘entations; answer questions at students’ level.

@ Focused, sh‘ort, engaging

@ Talk about your experiences.

@ Some preparation required o
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Student Guided Investigations

Cosmic Ray e-Lab

Library Posters
Text Version | Cool Science |  About Us

Home: Join a national collaboration of high school students to study cosmic rays.

Project Map: To navigate the Cosmic Ray e-Lab, follow the path; complete the milestones. Hover over each hot

spot to preview; click to open. Along the main line are milestone seminars, opportunities to check how your work
is going. Project milestones are on the four branch lines.
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Plots/Graphs
Milestones (text version)

Your team may use the milestones above, or your teacher may have other plans. Make sure you know how to record your progress, keep
your teacher apprised of your work and publish your results.

Cosmic Ray e-Lab

- - ’ =l " Online e-Labs from 12U2

[Explore! Click on hotspots in this site map.
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Online-Investigations with e-Labs

LIGO LIGO e-Lab

Project Map Library Data
Bluestone Plots Related Data
Bluestone 2.0 Public Beta

Need help? Try the orwaich a
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Online-Investigations with e-Labs

Lifetime Study

Cosmic Ray e-Lab

Home

| Explorel Click on hotspots in this site map.

Home . Library | Data I osters Assessment

Assassment
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Online-Investigations with e-Labs

Plot - Detector Exploration Studies
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- Explore an Event

ipsVjpsi-jan25_R000140124_T00000020.ig:Events/Run_140124/Event_910214790
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Tips for Effective e-Lab Workshops
Get Real - Engage _ Time to Reflect
» A

A two- to three-day teacher workshop is essential for
effective Classroom implementation.

D Let the‘m-experlgnce the e-Lab as their students will.

@ Correlafe data to the real detectors.
@ Provide engagihg presentations.
@ Background matefial |
@ Answer questlons at their Ievelgf understanding.
@ Provide time for teachers to talk about teaching strategies.
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Research Experiences

QuarkNet Research Team
4 students ° '
1 teacher -

6 weeks -

’

Engaged in all aspects of research |
] e .
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Tips for Effective Research Programs

Studehts beco:ne part of your' research team:

D They experience all aspects of the SCIentIfIC process.
K- Troubleshootlng
"o Callbratlng equipment
@ Use of joumals or logbooks
.2 Why data are analyzed in a partlcular way
. @ Importance of communicating ideas & results
B i)
@ They report findings:
@ Presentations

@ Posters e
@ Abstracts & papers

@ They work at least four weeks.
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What Students Gain

A broader frame of reference for science:

How sc;ientis’fs‘make discoveries
How they talk about their work
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How We:Know: Data from QuarkNet

- '
Pre- Post-Tests

Teacher & Student Surveys
SC|ent|f|C Poster Review
Concept Maps
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Particle Physics C?utreach to Sécqndarv Education

Marjorie G. Bardeen, K. Erik Johansson and M. Jean Young

’

AnnuaLRéwew of Nuclear and Particle Science
2011.61:149-70

(nucl.annualreviews.org)

\

o
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Activities from SDSS
~ SkyServer

An interface to cataloged SDSS data
Simple to.get started; direct access -
Download catalog data in cOmma- separated variable format.

Originally &onceived for students
Became#the portal to SDSS data for everyone

Various activities for olassrooms promote "authentic research”

and "authentic data."
\

"Over 495 millionyeb hits
Over 74 million SQL queries
through December31, 2008 (i.e., the end of the SDSS-II)
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Activities from SDSS
Galaxy Zoo and ‘Other Web Tools

Citizen scientists classify galaxy images morphologically,
extending what cdn be done by machine.
’

More than,a million par’u’cipants

An exandble of what is pOSS|ble in terms of publlc engagement in
science, e.g., spawning Zooniverse -

Developed by a team of oollaborators from the United Kingdom
and the United Statés.
~

SDSS data used in Google Sky and WorldWide Telescope
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Activities from SDSS
Other SDSS Outreach
' 5

Planetariums, science museums and centers |

Educator workshops and professional development

Direct outreach to K-12.students
» - .

Researc.h projects for undergraduate students -

Except for the SkyServer, SDSS 6utreéch was driven by interested
individuals at the collaborating institutions. It was monitored but not
directed by the goject. )
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EP-Q Discussion Session

This workshop is explo'ririg scientific synergies
" betw&en the two surveys.

We wiII' explore-synergistic EPO strategies too.

\ Thursday
Racetrack, 7" Floor Crossover
. :
| o
“The U.S. particle physi¢s community recognizes the critical importance of

consistent and coherent communication, education and outreach .”
CSS final report
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